. But this observation is not a definitive proof for the physiological role of Rhcg at its natural levels in mammalian tissues. What's more, when Rhbg -the gene for another Rhrelated protein of the collecting duct -was deleted in mice, no measurable defects were detected in ammonia transport in the kidneys 8 . Undaunted by the negative result with Rhbg, Biver et al. 2 deleted the Rhcg gene in mice. The authors demonstrate that, contrary to the freediffusion hypothesis 5 , Rhcg absence results in a two-thirds reduction in the rate of ammonia movement across the collecting-duct epithelial cells. This indicates that, at most, only one-third of ammonia crosses the lipid membrane by diffusion. So Rhcg seems to function as a membrane channel, allowing the passage of ammonia across the lipid membrane between collecting-duct cells and the urine (Fig. 1) . The absence of this channel in the Rhcg-knockout mice results in decreased excretion of ammonia in the urine and a marked drop in blood pH, clearly establishing a role for Rhcg in the regulation of pH in body fluids.
Biver and colleagues also report a reduction in reproductive capability of male Rhcg-knockout mice, associated with altered epididymal function. Like the kidney's collecting duct, the scanning electron microscopy, they observed that cylindrical pores (with diameters of about 22 nanometres) were formed in the substrate, spaced 50 nanometres apart. This was consistent with the patterns seen by AFM in the freshly formed films, and demonstrated a high degree of fidelity in the pattern-transfer pro cess.
Could Tang and colleagues' approach be used in the mass production of integrated circuits? IBM already use block copolymers as masks for photolithography to make hexagonal arrays of cylindrical pores in insulators, so it seems that industry could easily adopt the authors' method. But one inherent problem is that of residual structural defects, especially when using large films -the larger the area covered by a mask, the more likely it is that a defect will occur on the underlying wafer. One solution could be to make mosaics of films from submillimetre-sized patches of polymers, so that the discovery of a defect doesn't require the whole wafer to be rejected; instead, any device using the wafer can be programmed to avoid using the defective 'tile' .
A combination of Tang and colleagues' technique with the latest technologies for making patterned diblock copolymers on patches and in channels could be used to make arrays of magnets that store trillions of bits of information per square centimetre. But this would be only the start: further developments will undoubtedly lead to greater miniaturization of silicon chips, and to the creation of electronic devices powerful beyond our imagination. ■ The completion of the Human Genome Project spawned a new era of biological research, with many declaring that we have now entered the 'post-genomic' era. This declaration is premature, not least because comprehensive functional annotations are lacking for most of the 20,000-odd protein-coding genes in the human genome 1 . Without this knowledge, we cannot gain a thorough understanding of human disease. So a crucial task ahead is to discover the in vivo function of each gene product. By investigating the function of the protein encoded by a gene called Rhcg, using classical physiological techniques in mice, Biver and colleagues 2 (page 339 of this issue) provide a model for how this goal can be effectively pursued.
We are constantly facing an acid threat. When oxidized in the body, excess dietary proteins produce sulphuric and phosphoric acids, posing the danger of a lethal drop in blood pH. But kidneys prevent our demise by removing these acids through the excretion of hydrogen ions (H + ). Most of this H + is excreted in the urine as ammonium (NH 4 + ), which is made by cells in the proximal tubule of the kidney from the amino acid, glutamine.
From the proximal tubule, a series of NH 4 + -transport processes, ending with a transport step across the cells of the collecting duct, ensure the transfer of NH 4 + to the urine 3 ( Fig. 1 ). In the final step, NH 4 + is believed to enter the collecting-duct cells by direct transport 4 , but leaves these cells by the 
ALSO:
The control of diseases of livestock is an important feature in the general economy of most countries in improving animal production and in fostering international trade in livestock and animal products ... It is gratifying to learn in this connexion that one of the recent steps taken … has been the establishment of a World Reference Laboratory for Foot-and-Mouth Disease at the Research Institute (Animal Virus Diseases), Pirbright, Surrey. From Nature 22 November 1958.
YEARS AGO
A common criticism of the methods of teaching science adopted in schools for girls is that they are too academic and have little or no bearing upon the duties the girls will be called upon to perform in after life. This weakness is, we are glad to know, becoming less common, and earnest efforts are being made in several centres to arrange courses of work in which elementary science and the home arts are taught together, the latter being treated largely as applications of the former. From Nature 19 November 1908.
epididymis -a convoluted tube within the testes where sperm maturation occurs -acidifies its lumen using the V-ATPase H + pump 9 . Here, however, acidification has a different role: the acidic environment is necessary for sperm maturation and for making sperm cells dormant until they are 're-awoken' by the alkaline environment of the seminal vesicle. In this context, excessive ammonia secretion into the epididymal lumen would be detrimental, prematurely awakening sperm cells. The authors propose that Rhcg in the epididymis could be responsible for scavenging the potentially toxic ammonia from the lumen and transporting it into the cells lining the epididymal lumen where it can be converted to glutamine.
Trying to identify functional differences between knockout and normal mice is technically challenging, in part because of the small size of mice. What helped Biver et al. in their quest was their ability to adapt some classical physiological techniques to the mouse, including measurements of the composition of body fluids, of intracellular pH using fluorescent dyes, and of solute transport in isolated perfused renal tubules. These approaches have been part of the physiological armamentarium for years, but have gradually been displaced by modern molecular and cell-biological techniques. For example, the isolated perfused tubule technique developed 10 in the 1960s -like many other intricate physiological methods -has not been used extensively since the 1980s. With expertise in many physiological techniques in decline, Biver and colleagues' work is a testament that such methods are still of enormous value. It will be interesting to see whether physiologists' new role as functional annotators of the genome will spur a resurgence of training in traditional physiological techniques.
Biver and colleagues' data 2 resolve a longstanding question in kidney physiology: what is the molecular basis of ammonia transport into the urine? With the identification of Rhcg as the ammonia channel in the collecting duct, researchers can now address questions such as whether and how this channel may be regulated, and what its involvement is in disease processes associated with impaired regulation of blood pH. Reproductive biologists will undoubtedly soon be investigating the specific role of Rhcg in epididymal function and sperm maturation. All organisms have enzymes, known as proteinases, that break down other proteins, and have vital roles in such disparate processes as food digestion and blood clotting. These enzymes can't be allowed to run amok -if a protein has been mistakenly broken down, then a replacement has to be painstakingly re-synthesized from scratch. Several strategies have therefore evolved to ensure that proteinases are allowed to act only in appropriate circumstances. For example, inhibitor proteins block proteinase activity using various mechanisms 1, 2 . In this issue, two crystallographic studies 3, 4 show that the protein inhibitor calpastatin uses a previously undiscovered mechanism to block the activity of the calpain proteinase. Two helical regions of calpastatin bind to widely separated sites on calpain; this reinforces the wrapping of an intervening, unstructured region of the inhibitor around calpain's active site.
Calpains are calcium-dependent proteinases found inside cells 5 . In most mammalian cells, the two main forms are μ-calpain (calpain 1) and m-calpain (calpain 2), each of which consists of two protein chains: a large catalytic subunit and a smaller regulatory subunit. It has been shown that m-calpain is required for embryonic development in mice 6 . Calpains also cut several structural proteins that regulate cell shape, disrupting their association with other proteins and so affecting the organization of
